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3 MATERIALS AND METHODS 
 
3.1 Overview 
 
This paper presents the chemicals and procedure of the experiments that will be 
carried out in order to achieve the objectives of this work. The purpose of this 
experiment is to analyse the dissolution of CaSO4 in GLDA and to study the physical 
properties of GLDA.  
The salt of CaSO4 will be stirred in GLDA for 24 hours and followed by 1 hour of 
sedimentation. Later, CHNS analyser, Inductively Coupled Plasma Mass 
Spectrometer (ICPMS), Fourier Transform Infrared Spectroscopy (FTIR), and 
Nuclear Magnetic Resonance (NMR) will be used to study the dissolution of the salts 
in the GLDA.   
3.2 Chemicals 
 
3.3.1 Calcium Sulphate (CaSO4) 
The salt used is calcium sulphate (CaSO4) with the purity of 0.98. The molar weight 
of CaSO4 is 136.14 g/mol. It appears as a white solid and odourless. It has a melting 
point of 1460 
0
C.  
3.3.2 Glutamic Acid, N, N-Diacetic Acid, Tetrasodium Salt (GLDA) 
The chemical name for GLDA is L-glutamic acid N,N-diacetic acid, tetra sodium salt 
with a chemical formula of C9H9NO8Na4.  
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Figure 3.1: Chemical structure of GLDA. 
 
3.3 Method 
 
3.3.1 Solubility of calcium sulphate in GLDA. 
 
 
Figure 3.2: Method for the solubility of calcium sulphate 
 
 
 
 
0.02g of CaSO4 powder is mixed with 10mL of 
GLDA.  
The mixture is stirred using a magnetic stirrer for 
24 hours at room temperature with a stirring speed 
of 1200rpm. 
After 24 hours, the mixture is left for another 1 
hour of sedimentation. 
The steps are repeated with 0.04g, 0.06g, 0.08g, 
0.1g, 0.12g, 0.14g and 0.16g of CaSO4 under the 
same conditions. 
 20 
The method of preparing the samples are followed based on Figure 3.2. 0.1g of 
CaSO4 and 10mL of GLDA are mixed using a magnetic stirrer at a stirring speed of 
1200 rpm and room temperature of 27 
o
C for 24 hours. The dissolution of CaSO4 in 
the chelating agent is observed. The experiment is repeated using a different amount 
of CaSO4 of 0.04g, 0.06g, 0.08g, 0.1g, 0.12g, 0.14g and 0.16g of CaSO4 at the same 
temperature, stirring speed and amount of GLDA.  
The screening of the solubility of CaSO4 in GLDA is visually identified. The 
solubility of CaSO4 is determined when all the salt has been totally dissolved in 
GLDA after 24 hours of stirring.  
 
3.3.2 Gravimetric method 
 
 
Figure 3.3: Procedure for gravimetric method 
Run the mixture sample 
in the centrifuge at the 
speed of 5400rpm for 30 
minutes. 
The filter paper is 
weighted and recorded.  
After 30 minutes, the 
sample from centrifuge is 
filtered. 
The filter paper is dried 
in an oven with a 
temperature of 70 oC for 
48 hours. 
The filter paper is 
weighted again and 
recorded. 
The amount of 
undissolved CaSO4 is 
obtained by calculating 
the differences between 
the two values. 
